This paper examines gender gaps in employment and wages among top-and lowerlevel managerial employees in the Czech Republic at the time of its accession to the EU. Using both least-squares and matching-based decomposition techniques, we …nd the wage gap among comparable men and women to be sizeable, but quite similar across …rm hierarchy levels. The key reason why the average relative wage position of female top managers is worse compared to lower-ranking female employees is that women tend not to be at the helm of the highest-paying companies. Overall, the representation of women at the top of Czech …rms as well as the structure of the gender wage gap there appear quite similar to those in the US. JEL Classi…cation: J31, J71, P31
There is some evidence that women face a 'glass ceiling'-a barrier to career prospects, which precludes them from achieving high-paying positions and having equal wages with men especially in the upper part of the wage distribution (e.g., Albrecht et al., 2003) . A particularly visible and in ‡uential type of high-paying position is that of the manager. The representation of women among top-level managers and their relative wage position are therefore of high general public interest. The increasing share of female executives and the narrowing managerial gender pay gap in the US may represent a cracking of the discriminatory 'glass ceiling' (Bertrand and Hallock, 2001; Bell, 2005) .
Unfortunately, less is known about the position of female managers in Europe, particularly in the post-communist countries of Central Europe where …rm personnel strategies and corporate governance are converging towards Western standards (Denis and McConnel, 2003) . Although there are now several studies of the gender pay gap in these economies (see Section 2), none focus on managers. In this paper we provide managerial gender wage gap decompositions for the Czech Republic at the time of its accession to the EU. Unlike most of the existing work on managers, our analysis covers not only top executives, but also mid-level managers and employees, thereby allowing us to link the relative position of women across …rm hierarchy levels.
Working with a sample of 783 large Czech …rms reporting wages of their 1,700 top-level managers, 36,000 lower-level managers and over 752,000 employees, we …nd Czech women to be well represented among low-level managers but severely under-represented at the top of …rms' hierarchies, where the overall gender pay gap is also the largest. Even after we compare male and female managers with similar education and age and working in similar …rms, female wages are about 20 percent lower. We also …nd a strong positive within-…rm association between the fraction of women at di¤erent hierarchy levels and some evidence of a negative within-…rm link between the size of the conditional gender wage gap at a given level and the presence of women at other levels. Finally, the representation of women at the top of Czech …rms as well as the structure of the gender wage gap there appears quite similar to those in the US.
In our wage-gap analysis we address a methodological issue that potentially a¤ects the existing managerial gender wage gap studies, which all rely on parametric Oaxaca-Blinder decomposition techniques to understand the sources of the observed wage gap. The goal of any decomposition is to compare the wages of males and females with similar individual characteristics working in similar companies. However, whenever there is a signi…cant share of men for whom no comparable women are observed, linear regression models used in the Oaxaca-Blinder techniques will misleadingly project the conditional wage distribution of women onto regions of the male wage distribution in which females are virtually nonexistent.
The pitfalls of such lack of 'common support'have been carefully demonstrated by Barsky et al. (2002) in the context of the black-white wealth gap. More recently, Nopo (2008) and Black et al. (2004) suggests that such parametric assumptions lead to over-estimation of the 'unexplained'component of gender wage gaps, i.e., the part of the gap attributable to di¤erences in rewards to individual characteristics and sometimes interpreted as an upper bound on the extent of gender discrimination.
Such over-estimation is likely to be particularly pronounced in our case given the low and uneven representation of women among top managers. Gender-related sorting into speci…c types of …rms or managerial occupations is likely to result in a signi…cant share of male managers for whom no comparable women will be observed. Following on this recent work, we therefore employ a nonparametric matching approach, which accounts for the gender di¤erences in the 'support' of …rm characteristics and does not impose a linear functional form of conditional wage expectations. As expected, the nonparametric estimates indeed imply a smaller 'unexplained'part of the overall pay gap than regression-based techniques.
Furthermore, matching helps us in the interpretation of the overall gender wage gaps; it shows that the major part of the gap for top-level managers occurs o¤ the 'common support' and is driven by the absence of female top managers from the types of …rms that pay their managers unusually well.
The remainder of this paper is organized as follows: Section 2 explores the related literature, Section 3 describes the data, and Section 4 presents basic gender-related statistics.
Section 5 then covers the OLS-and matching-based decomposition techniques while Section 6 discusses the estimated wage-gap decompositions. We relate the relative position of women in a …rm's management to that in the …rm's employee workforce in Section 7 and contrast our …ndings with those from the US literature in Section 8. Concluding remarks are o¤ered in Section 9.
Background
Our analysis builds on two strands of research. First, we extend the small literature on the gender wage gap among managers. Second, we complement the extensive set of gender wage gap analyses from post-communist economies. In this section, we brie ‡y discuss these related areas of research.
Female Managers and their Wages
There are now two detailed studies of the gender gap in top corporate jobs in the US, both relying primarily on Standard and Poor's ExecuComp data, which contain information on the …ve highest-paid executives in large publicly traded US …rms. Bertrand and Hallock (2001) study the data from 1992 to 1997 and …nd that women represent about 2.5% of the sample and earn about 45% less than men. Bell (2005) covers the 1992-2003 period and reports a much smaller average gap in gross compensation of 25%, suggesting dramatic reductions in the gap after 1997. Both studies show that women gradually increase their participation in top executive ranks (to over 6% after 2001) as well as their relative compensation. They both also suggest that about 50 to 75% of the raw wage gap can be 'explained'by women being less likely to manage large companies and to be CEO, Chair or company President.
The ExecuComp data used in the US research report information on di¤erent components of executive pay including salary, annual bonus, incentive bonus, and the value of stock options. Bell (2005) …nds that the 'unexplained'gender wage gap is not sensitive to di¤erent types of compensation measures. She also reports a positive relationship between the presence of a female CEO and the representation and relative wages of other female top-paid managers.
Outside of the US, there is so far apparently only one study of the gender pay di¤erences among executives. Gregg and Machin (1993) study British senior managers and …nd that women are less likely to be promoted and are paid 30% less; furthermore, two thirds of this raw pay gap is not explained by their observable characteristics. Little is therefore known about the relative position of female managers in most other countries. Standard international data provide no detailed information on the structure of the male-female pay gap among managers. The only widely available related statistic is the women's share as legislators, senior o¢ cials and managers, i.e., their share in the 1st major group of the ISCO-88 occupational classi…cation. This statistic can be computed from household surveys, such as the widely available Labour Force Surveys, and is also featured in the International Labour Organization's Yearbooks (see, e.g., ILO, 2004) . However, it is likely that this share is dominated by the fraction of women among the large group of senior o¢ cials and may therefore over-estimate female representation among top managers. To provide an aggregate cross-country comparison of the relative gender employment among managers of large …rms, we use the Luxembourg Income Study (LIS), which harmonizes labor-market micro data from several countries.
2 This data allows us to focus on managers of large …rms (occupation group 12 of the ISCO-88 classi…cation) and to measure both the fraction of women in this group and the corresponding gender wage gap. Table 1 shows that the share of females in this occupational group varies widely from 17% in Belgium to 43% in the USA. The hourly pay gap, de…ned as the ratio of female to male average wages minus one is high in Russia, Spain, and the US, and the smallest for Ireland and Slovenia. In the Czech Republic, females constitute only about 23% of the group of corporate managers.
The corresponding gender pay gap, at 24%, is then close to the average gap taken across our small sample of countries. Based on this aggregate comparison, it therefore appears that the Czech Republic is a quite typical country in terms of the relative position of women in the group of corporate managers.
Wages in Post-Communist Countries
Much research now studies the size and structure of the gender wage gap in post-communist economies. A typical …nding in this literature is that only a small part of the pay gap can be attributed to gender di¤erences in productive characteristics. Several studies also point out the adverse e¤ect of increasing wage inequality for the relative wage position of women and the important role of decreasing low-wage female labor force participation for explaining the observed reductions in the overall gap. 3 On the other hand, there is relatively little research on gender segregation (and the changes thereof) across occupations in these was composed of senior o¢ cials, which includes municipality and public-administration o¢ cials. 2 The LIS collects information at the individual and household level from labor force surveys. The data is available at www.lisproject.org .
3 For recent gender wage gap decompositions from Central Europe see Jolli¤e and Campos (2005) or Jurajda (2005). countries. Ogloblin's (1999) analysis implies a major role for occupational segregation in accounting for the observed gender wage gap in Russia in the early 1990s. Similarly, Jurajda (2005) , who examines Czech data from 1998 and 2002, suggests that a large part of the stable gender wage gap is due to segregation of women into low-paying occupations and …rms. Still, he …nds the 'unexplained'component of the gap in the Czech Republic to be much larger, suggesting an extensive potential role for within-job wage discrimination.
The history of occupational gender segregation (Ogloblin, 1999) as well as the recent evidence on the presence of important segregation e¤ects and on potential within-job wage discrimination all motivate the study of gender gaps in the highly visible role-model managerial occupation group. Yet, the literature on managerial pay in post-communist economies is miniscule as it apparently consists of two papers, both focusing on the relationship between managerial compensation and …rm performance. While Jones and Kato (1998) Czech CEOs responding to an earnings survey; he o¤ers no further detail as to the gender structure of managerial employment.
Data
We use data from a national employer survey, the Information System on Average Earnings (ISAE), from the …rst quarters of 2000 to 2004. The enterprise survey is conducted on behalf of the Czech Ministry of Labor and Social A¤airs and …rm response is mandatory. It contains hourly wages, gender, education, age, and a detailed occupational classi…cation for each worker employed in the sampled …rms, which also report their total employment, ownership and industry (using the NACE classi…cation). 4 The wage records are drawn directly from …rms'personnel databases and the de…nition of hourly wage is detailed and fully consistent across …rms; it includes total quarterly cash compensation and bonuses divided by total hours worked for that quarter. 5 Having available a measure of hourly wage rates is ideal for the purpose of estimating di¤erences in the pay of men and women because of the potential gender di¤erences in hours worked. On the other hand, it is possible that Czech executive pay packages also contain other forms of compensation such as stock options, which are therefore ignored in our analysis. There is no systematic evidence on the extent of the use of stock options in post-communist countries.
A detailed occupational classi…cation (ISCO-88) is used to identify managerial employees at three levels: (i) chief executives and directors (ISCO code 121), (ii) production managers and supervisors (ISCO 122), and (iii) specialist managers and supervisors in …nance, administration, personnel, sales and marketing, distribution, or computing (ISCO 123). In this study, the …rst group is referred to as top-level managers. Many …rms report more than one top manager. Next, we combine production and specialist managers under the heading of lower-level managers. In some cases, we will bring into the analysis a third, benchmark group of all regular employees.
6
The original strati…ed random sample drawn from the country for-pro…t …rm register consists of 2000 …rms on average per year over the 2000-2004 period, and covers all industries, ownership groups and …rm sizes (above 10 employees) with a natural over-representation of large …rms. 7 In our analysis we focus only on large …rms-those with more than 250 workers-as the position and role of managers are de…ned more precisely in large organizational structures. The ownership grouping available in the data distinguishes foreignmajority, domestic-private-majority, state-majority, and no-majority (mixed) …rms. We also omit large cooperatives (about 200 …rms on average per year), because of their di¤erent legal and corporate governance framework (Bonin et al., 1993) . The number of sampled large …rms is evenly distributed across years, with the maximum of 733 in 2001.
As a result, we start with a sample of 3,297 …rm-year observations. Unfortunately, wage records for top-level managerial employees are missing in almost a third of this pool of observations. Fortunately, many of the …rms that do not report managerial wages in one year do so in another. In the whole …ve-year period, a total of 1,011 di¤erent …rms are covered, out of which 218 do not report top-level managerial wage records in at least one year. The incidence of not reporting managerial wages is unrelated to observed …rm characteristics. Still, a potentially non-random response rate with respect to the relative position of female managers is a potential weakness of our analysis.
9
Given the stable wage structure in the Czech Republic during our study period (Jurajda, 2005) and the goal of focusing on the small group of female top-level managers, our strategy is to combine the …rm-year observations with available managerial wage records to maximize the size of a cross-section of …rms, at the cost of combining data from di¤erent years. We select one …rm-year observation from the …ve-year sample period based on several criteria. (58) [64] percent of …rms employing 250-500 (500-1000) [over 1000] employees. 8 We estimated a logit model for the incidence of missing top-manager wages controlling for …rm ownership type, industry and the number of employees. None of the estimated set of parameters was statistically signi…cant. These results are available upon request. 9 We evaluate this potential problem indirectly in Section 7. 10 We look for the year with the maximum number of reported top-and lower-level managers, which, however, does not vary much within …rms, conditional on reporting. In case a given …rm reports a similar number of managers in more than one year, the year closer to 2002 or 2003 is preferred. In all estimated
The resulting sample consists of 783 …rms reporting wages of all of their employees.
Overall, the data we use have several unique strengths as well as weaknesses. Among the strengths, it is a large data source covering wage records of 1,692 top-level managers, over 36,000 lower-level managers and over 752,000 non-managerial employees. The data therefore allow us to study and relate within-…rm gender gaps at three hierarchy levels. The wage measure is free of reporting bias possibly present in survey data on managerial pay in less developed economies such as those used by Eriksson (2005) . For the weaknesses, the data do not identify CEOs, 11 there is a substantial fraction of …rms not reporting managerial wages, and only wage data (including bonuses) but no other forms of compensation are
reported. The last weakness may be of relatively small concern. First, salaries will likely constitute the bulk of compensation for lower-level managers. Second, Bell (2005) …nds that the 'unexplained'portion of the gender pay gaps among top-level US executives are similar when estimated o¤ all-compensation or salary-only data.
Gender Gaps in Wages and Employment
A unique feature of our managerial wage data is that they allow us to compare the wage and employment patterns among two layers of managers as well as those prevailing among basic employees. Such comparisons are natural to the extent that lower-level managers are recruited from employees within industries or demographic groups and to the extent that top managers are promoted from lower-level ranks within …rms. From an alternative perspective, these comparisons are interesting if the presence of a female top-level manager has a positive regressions presented below, we include a set of year dummies. In a previous version of this paper, we compare results based on alternative sample-inclusion criteria, which make relatively little di¤erence. These results are available upon request. 11 We note, however, that the fraction of women among all top-level managers in our data (7%) is identical to the fraction of Czech female CEOs reported by Eriksson (2005). in ‡uence on the relative standing of lower-level female employees.
to distinguish between these two perspectives, we believe that the benchmark all-employeebased comparisons o¤ered below aid in the interpretation of the descriptive statistics for managers.
13
Top-level managers in our data make on average 2.69 times more per hour than lowerlevel managers who, in turn, enjoy wage rates 2.46 times higher compared to those of basic employees. How well are women represented among these high-paid groups of workers? If the gender of managers were assigned randomly in a fashion re ‡ecting the overall employment patterns, the share of female managers would be around 46%, which is the fraction of females in the whole sample before dropping the non-response …rms and the small …rms. In contrast, our data show that only 7% of top managers are females, while women constitute 32% of all lower-level managers.
14 Female top-level (lower-level) managers make on average 41% (38%) less per hour than their male colleagues, while the employee-based gender wage gap is 22%.
15
Demographic patterns of gender-speci…c employment and wages are presented in Table   2 separately for the three hierarchy levels of top managers, lower-level managers and all remaining employees. Speci…cally, the table shows the fraction of females and the gender wage gap in each group (i.e., one minus the ratio of female to male average wages) as well as the relative pay position of a given group within a hierarchy level. 16 Women are relatively 12 See Bell (2005) for several hypotheses on why this might be the case and an extensive list of related references. 13 We return to the relationship between relative female positions across hierarchy levels in Section 7. 14 Our Czech data have a sister data set in Slovakia (collected by the same agency). However, the Slovak data are much smaller compared to the Czech sample as they cover only 227 non-cooperative …rms employing over 250 workers as of 2002. Of these …rms, all report lower-level managers, but only 54% report top managerial wages. We therefore hesitate to use this data for detailed analysis. Nevertheless, the representation of women is similar to that found in the larger Czech sample as 7% of reported Slovak top managers are female, while 40% of lower managers are women. 15 The median gender wage di¤erential for top-level and lower-level managers is 41% and 37%, respectively. 16 In the Table, we report the statistical signi…cance for tests asking whether the within-hierarchy groupspeci…c statistic is signi…cantly di¤erent from that calculated using all data in a given hierarchy level. This should help signal the amount of information available within each detailed data cell.
highly represented among younger and especially among less educated top managers-and these groups of managers are also the least highly paid. Among lower-level managers, the wage gap is small in the group of highly educated, where there are also relatively little women. The representation of women and the gender wage gap are more equalized across major demographic groups in the large sample of basic employees.
Firm-level patterns of employment and wages are presented in Table 3 , which focuses on …rms'ownership type, size, and industrial sector. The results for top managers suggest that state-owned …rms have the lowest gender pay gap and also feature more women at the top of the …rm hierarchy compared to other ownership categories. Dividing …rms into four quartiles by size (total employment) implies that females are more likely to be at the top of the few very large …rms. Finally, the 'femaleness' of the top brass is highest in the relatively lowpaying retail and transport/communication industries, where 38% of all female top managers work. 17 The gender wage gap for top managers ‡uctuates across all industry branches, but is particularly high in the retail industry.
18 Shifting attention to lower-level managers, Table 3 suggests that female representation in the managerial workforce is highest in state-owned and very large …rms, similar to the case with top-level managers. The gender wage gap is now somewhat more equalized across …rm types in comparison to the relevant top-level-managerial statistic. Looking at industry patterns of lower management's 'femaleness'we again …nd the retail and transport industries having high shares of women. More than half of all female lower managers are concentrated in transport/communication and manufacturing. However, the sector with the highest number of females-transport-pays some of the lowest wages and exhibits the second highest wage gap after banking and insurance.
Of course, these simple descriptive …ndings are hard to interpret as the cross-industry di¤erences could be driven by a di¤erent demographic or …rm-size composition of the sampled …rms. Nevertheless, the evidence does suggest that female managers tend to be underrepresented in the highest paid jobs and there appears to be a clear divide in the share of women between top-and lower-level managerial positions. The rest of this study asks to what extent the observed gender wage gaps among managers can be explained by the gender employment patterns and di¤erences in demographic characteristics highlighted above.
5 Decomposition Techniques
Regression-Based Decompositions
The traditional Oaxaca-Blinder mean wage gap decomposition technique, which isolates the part of the overall gap related to observable di¤erences between men and women, is based on estimating gender-speci…c linear log-wage regressions controlling for observed characteristics.
We approximate the counterfactual non-discriminatory wage structure (Oaxaca and Ransom, 1994) with the 'male' regression coe¢ cients based on running a regression on the sample of male managers. This choice makes our parametric decompositions comparable to the matching decompositions presented below. The approach we choose is to isolate the e¤ect of belonging to the female demographic group by asking how much women would be paid if they were treated like men; this corresponds to estimating the e¤ect of 'treatment on treated'
in the terminology of the program evaluation literature.
We therefore decompose the gap between the male and female mean of the natural logarithm of hourly wages as follows:
where X 1 and X 0 denote the respective vectors of female and male mean values of explanatory variables and 0 stands for the estimated set of male slope coe¢ cients. In order to re ‡ect the likely presence of inter-dependence of unobservables within …rms, we cluster residuals at the …rm level in all reported speci…cations.
The estimated wage equations condition on individual characteristics (age groups and education degrees) and also control for …rm characteristics (type of ownership, …rm size and two-digit industry category). 19 In regressions based on managers, we also control for …rm average wages of non-managerial employees to capture …rm-speci…c wage-level di¤erences within industry and size groups. 20 Introducing …rm controls a¤ects the interpretation of the 'unexplained'gap because they absorb the potential barriers to the entry of women into managerial positions in certain …rm types. 21 Controlling for …rm characteristics, however, helps us compare the wages of comparable female and male managers and therefore approximate more closely potential violations of the equal pay for equal work principle. This is also the goal of the matching approach presented below, which allows us to decompose the overall gap into the part due to wage di¤erences among comparable managers (explained and unexplained) and the part related to a lack of presence of female managers in certain …rm types.
Matching-Based Decompositions
Non-parametric matching, which contrasts wages of 'matched'male and female workers with similar observable characteristics, is an intuitive alternative to regression-based methods.
19 Wage-age dependence is speci…ed using a ‡exible step function with …ve-year intervals; education controls consist of four dummies for primary, apprenticeship, secondary and university degrees; ownership dummies correspond to majority foreign, private, state and mixed ownership; …rm size is controlled for using a step function corresponding to quintiles of the size distribution; …nally, twelve industry dummies are also included. 20 We measure the employee average wage using males. The decompositions are based on male-wage regressions; further, controlling for the overall average wage would also implicitly measure the e¤ect of the share of women-the subject of analysis in Section 7.
21 See Blau and Ferber (1987) for a similar discussion related to the inclusion of occupational controls.
We again start with the total wage gap, de…ned as the di¤erence between female and male conditional expected wages: Gap = E(ln w 1 jD = 1) E(ln w 0 jD = 0). We consider the 'treatment' e¤ect of being a female (D = 1) as opposed to belonging to the 'control' demographic group of men (D = 0). The matching approach aims to estimate the missing counterfactual of what a woman's wage would be if she were a man. The answer is given by the wage of men with the same set of observable characteristics. The approach then remains silent about the extent of wage di¤erences between men and women in those types of …rms or occupations from which women are generally absent.
First, we sort both males and females into data cells, indexed by k; based on their age, education, industry, …rm size and ownership. This allows us to write the overall average wage of females as E(ln w 1 jD = 1) = P n k=1 p k E(ln w 1 jD = 1; k), where E(ln wjD = 1; k) is the expected wage for females in the k th cell and p k is the proportion of females in that data cell. Similarly, for men, we use q k to denote the proportion of males in the k th cell. Thus the gap can be expressed as
and by adding and subtracting P n k=1 p k E(ln w 0 jD = 0; k) we obtain There are available several algorithms for matching 'comparable' workers. We apply 'exact', kernel and Mahalanobis-metric matching with replacement. 22 Exact matching, or cell matching, compares individuals with exactly the same set of values of the observed variables.
Kernel matching is based on the estimated propensity scores and takes local averages of the untreated observations near each treated observation. 23 Finally, Mahalanobis matching consists of matching on speci…c variables (a subset of X that is assumed to be particularly important) in addition to the propensity score; it may decrease selection bias and may also serve as an additional protection against any impact due to inconsistent estimation of the propensity score.
24
22 Matching is implemented in Stata 8 using the latest version of the psmatch2 software suggested by Leuven and Sianesi (2003) . 'Replacement'refers to the repeated use of the "untreated" (male) individuals in forming the matched comparison groups. Given that in our application the size of the treatment group is typically smaller than the control group size, matching with replacement is the only reasonable option. 23 For exact matching, we use so-called 'pair' matching (one woman to all matched men); for propensity score matching, we use trimming to determine the common support, see Smith and Todd (2005) . 24 See Rubin (1980) and Rosenbaum and Rubin (1983) for further details. An assessment of the matching quality consists of checking whether the matching procedure is able to balance the distribution of the relevant variables across the control and treatment group. To this e¤ect we perform two-sample t-tests as suggested by Rosenbaum and Rubin (1985) .
Regression-Based Decompositions
In this section we present the estimated conditional ('pure', 'unexplained') wage gaps based on the Oaxaca-Blinder procedure outlined in Section 5.1. Table 4 …rst lists the 'raw'average gender log-wage di¤erentials and then the corresponding conditional gaps based on di¤er-ent regression speci…cations. The results are presented separately for top managers, lower managers and employees. The unconditional log-wage gender gap is -0.55 for top managers, -0.43 for lower managers and -0.22 for employees. Approximately a third of the raw gender wage gap for both top-and lower-level managers can be explained by the gender di¤erences in age and education. This is in contrast to the situation with regular employees, where the demographic composition of the workforce is actually more favorable for women. Next, controlling only for …rm characteristics but not for employee demographics suggests that the type of …rm that is more likely to have female managers pays signi…cantly lower wages. Firm ownership, size and industry explain up to eight percentage points of the managerial gender wage gaps, but little of the regular-employee gap. The average employee (non-managerial) wage level in the …rm is particularly helpful in explaining the size of the wage gap between male and female lower-level managers.
The overall conclusion of the presence of a sizeable 'unexplained'component of the managerial gender wage gap is con…rmed in the bottom part of Table 4 , where we …rst present gaps controlling for both individual and …rm characteristics. The top-managerial conditional log-wage gap is close to 30% even in such rich speci…cation. The 'unexplained' gaps are smaller and similar for lower-level managers and employees. However, they remain close to 20% even there.
The coe¢ cient estimates from the male log-wage regressions for managerial employees underlying these decompositions are presented in Table 5. The Table also shows the difference between female and male mean values of explanatory variables and the (absolute) contribution of each characteristic to the overall managerial gender wage gap. Clearly, the relative lack of older female top-level managers helps to explain much of the gap as does the relative scarcity of university-educated female managers. Of particular interest is the contribution of the employee pay level. Lower-level managers are paid better in …rms that o¤er higher wages to their employees and this explains about 4 percentage points of the overall pay gap. While there are more women in the group of lower-level managers, they are sorted into …rms that pay lower wages to basic employees and much of this sorting occurs within industry and size groups. The …nding of female managerial segregation into lower-paying …rms is consistent with the presence of links between the gender wage gaps and the representation of women at di¤erent hierarchy levels, an issue which we explore in more detail in Section 7.
Finally, in the last row of Table 4 , we control for …rm identity fully using a set of …rm …xed e¤ects. 25 This results in a minor reduction of the 'unexplained'wage gap among lower-level managers, suggesting that the observed …rm characteristics are quite rich for this groups, but a large drop in the conditional gap for top-level managers. Clearly, the types of …rms that hire female top-level managers o¤er di¤erent level of pay and this is not fully captured by controlling for industry and …rm size independently. The 'unexplained'gap is now fairly similar across the three hierarchy levels.
Matching-Based Decompositions
In this section, we use matching methods to ask to what extent the regression-based 'unexplained' wage gaps presented in Table 4 can be thought of as capturing the wage gap between truly comparable male and female managers. We estimate the average treatment on 25 See Meng (2004) for a gender wage gap analysis controlling for …rm wage policies.
the treated (ATT) using the kernel, Mahalanobis-metric, and exact matching procedures.
But …rst, we estimate the propensity score-the probability that an individual with certain characteristics is female. Speci…cally, we run logit models controlling for the same set of observables used in the OLS wage regressions.
27 Table 6 shows the 'unexplained'wage gap from the regression-based decompositions together with the estimated ATT parameter from all three types of matching. Bootstrapped standard errors are reported below the average treatment e¤ects, which are rather similar across the three types of matching, suggesting little sensitivity to the details of the matching technique. The ATT estimates for top managers are smaller than the OLS-based conditional gaps, but remain large and are above zero with high levels of statistical signi…cance. The
Oaxaca-Blinder decomposition suggests that for top managers, out of the raw log-wage gender gap of -0.55, about -0.29 remain unexplained, while the ATT estimate ranges from -0.19 to -0.22 depending on the procedure.
28
In contrast, the ATT for lower-level managers, close to 20%, is highly similar to the OLS-based conditional gap. This is perhaps not surprising, given that the common support condition is less of a problem in the group of lower-level managers where women are more highly represented. The number of 'comparable'male and female wage records used in each decomposition is presented in the Table and shows that matching typically excludes from comparison only a small share of lower-level managers. In stark contrast, the share of non- 26 We experimented with di¤erent kernel functions and bandwidth parameters and found that these choices a¤ected the ATT little. The reported results are based on the Epanechnikov kernel using an optimal bandwidth of 0.06. The sub-set of X used for matching on top of the propensity score in the Mahalanobis exercise consists of ownership, …rm size, and industry indicators.
27 Age enters as a step function with …ve-year intervals, education in four attainment-level dummies, and …rm size as a step function in quintiles of …rms size distribution. We also control for a set of year, industry and ownership dummies, and interact the …rm size and industry terms. Finally, we also control for the employee wage average. In the exact-matching exercise, we categorize the average wage level into decile groups. 28 We also estimated speci…cations conditioning only on pre-market characteristics (age and education). For the top (lower-level) managers the exact-matching ATT estimate is -0.34 (-0.26) . comparable top managers is high. Exact matching is the most strict procedure as it drops all observations that do not …nd a gender counterpart with the same set of all covariates; as a result only 71 females are matched with 234 males out of the original sample of 118 females and 1,572 males. Accounting for common support in terms of the unidimensional propensity score is less restrictive, especially for men, but results in similar ATT estimates.
We note that both the kernel and the Mahalanobis matching procedures succeed in reducing the variability of observable characteristics across the two genders, which suggests good matching quality. 29 We conclude that in the presence of low female representation among top managers, matching leads to lower 'unexplained'gaps compared to OLS decompositions, while there is less di¤erence in the estimated conditional gaps across our diverse decomposition methods for the group of lower-level managers, where women are better represented.
Furthermore, matching highlights the support problem in a way that regression does not. lower-level male managers to the overall male sample, we …nd that …rms in manufacturing and utilities have most of their male lower-level managers o¤ the 'common support'; for example, 29 Diagnostic results are available upon request. We have evaluated pseudo-R 2 statistics before and after matching separately for each procedure and each hierarchy level. In all cases there are no systematic di¤er-ences in the distribution of covariates after matching and the pseudo-R 2 is close to zero (0.02, down from 0.2 before matching). Similar conclusions come from F-tests on the joint signi…cance of all regressors. 
Relationships Across Hierarchy Levels
The previous analysis suggests the presence of within-…rm links between the gender-gaps in employment and wages across the three …rm hierarchy levels. Here, we explore these correlations in more detail. There are two potential interpretations of a positive relationship between the 'femaleness'of lower and upper employment hierarchy: Women in upper …rm hierarchy levels could 'help' women enter lower-level positions and/or a high fraction of women among employees could lead to more females reaching the higher hierarchy levels.
The …rst mechanism is featured in the economic theory of discrimination (Becker, 1985) , where female managers are inclined to hire women into their …rms because they may prefer to work with similar individuals. The alternative mechanism is natural to the extent that lower-level managers are recruited from employees and top-level managers were once lowerlevel managers. In the absence of information about the timing of the entry of female top managers, however, it is di¢ cult to disentangle the likely two-way causality. In a similar spirit, one can also ask whether the gender wage gaps of employees and lower-level managers are correlated with the fraction of females among top-level managers. Such analysis has been recently performed by Bell (2005) , who explores the correlation of the presence of a female CEO with the relative standing of female employees in US companies. She concludes that women are relatively better o¤ in women-led …rms in terms of pay and that having more women in a …rm is positively associated with the chances of a woman reaching the top of the …rm.
We perform a similar …rm-level analysis. To measure the …rm-speci…c gender wage gaps, we estimate separate regressions for each …rm at each hierarchy level based on both men and women. Other than controlling for individual characteristics, these regressions also include the female dummy. We thus capture the 'unexplained' gap (of Equation 1) by the female dummy coe¢ cient.
30 Given the distribution of male and female top-level managers across …rms, we are able to estimate the conditional gender wage gap for top-managers for only a highly limited set of 64 …rms, which are mostly in manufacturing and almost all relatively small. All of the estimated regressions based on these 64 within-…rm wage gaps were highly imprecise and we do not report them here.
Our initial analysis based on this …rm-level data links the share of women across adjacent hierarchy levels within …rms. Speci…cally, in column (1) of Table 7 , we regress the …rm-speci…c share of women among employees on the …rm's share of women among low-level managers, controlling for a full set of …rm-type observables used in the gender gap decompositions presented above. In columns (5) and (9), we then repeat this analysis for the other possible combinations of adjacent hierarchy levels. In all speci…cations we …nd statistically signi…cant positive coe¢ cients. For example, the coe¢ cient in column (5) suggests that even within detailed …rm type, increasing the share of women among employees by 10 percentage points is associated with a 3.5 percentage point higher share of women among lower-level employees. The relationship is quantitatively less strong when going from lower-level to top-level managers in column (9).
Next, we ask similar descriptive questions for the …rm-and hierarchy-speci…c gender wage gap. For instance, in column (2) we regress the gender wage gap among employees on the share of women among lower-level managers and then explore the other possible relationship in column (6). We …nd a statistically as well as economically signi…cant negative link at the …rm level between the conditional 'unexplained'gender wage gap among lower-level managers and the fraction of women among employees. These results are in accord with those Bell (2005) reports for the US; they are consistent with Czech …rms di¤ering in a systematic way (within industry and size categories) in how friendly they are to women.
31
The remaining columns of Table 7 then present speci…cations where we simultaneously condition on the fraction of women in the other two …rm hierarchy levels. Particularly interesting is column (7), where we ask whether there are more female lower-level managers in …rms that have, ceteris paribus, a higher share of female employees or a higher fraction of female top-level managers. We …nd that a high fraction of women at the employee level is a quantitatively more important predictor of the representation of women among lower-level managers compared to the e¤ect of share of women among top-level managers. The regression estimates thus support the notion that lower-level managers are promoted from among the employees, but they are also consistent with some independent positive e¤ect of female toplevel managers on the representation of women in lower management. Unfortunately, the data do not allow us to distinguish between the e¤ects of female representation at two hierarchy levels on the size of the conditional within-…rm gender wage gaps at the third level.
31 These results also suggest that the …rm-speci…c gender wage gap among top managers, which we cannot e¤ectively measure, is likely to be related to that among lower-level managers. Using this premise, we can ask whether …rms in our data not reporting the wages of top managers (see Section 3) have unusual gender wage gaps for lower level managers. We did not …nd any connection between these two …rm-level variables; these results are available upon request.
Although we have estimated the gender wage gap among Czech managers using several techniques, it is not clear how large the Czech gap is in an international perspective. Bertrand and Hallock (2001) The share of females among the …ve highest-paid managers in each of the Czech …rms in our sample is 9%, which compares favorably to the 6.6% in the ExecuComp US data for the period 2000-2004. The ratio of female to male pay among the …ve highest-paid Czech managers is 74%, which is highly comparable to the 73% ratio for executive salary measured in the ExecuComp data for the same period.
32 Given that aggregate gender statistics are similar in the two economies, we next ask whether the structure of the Czech wage gap for the highest-paid managers compares to that estimated in the US. To answer this question,
we estimate a series of pooled regressions of salary and bonus on a female dummy using the sub-sample of the …ve highest-paid Czech and US managers. 33 The results are presented in 32 Bertrand and Hallock (2001) also report the US managerial wage gap from the Current Population Survey (CPS), which includes not only top-level managers but all managerial occupations (category 3 to 22 in the 1980 Census of Population Occupational Classi…cation); the managerial coverage of the CPS and ISAE data is thus more comparable. Comparing the combined group of top-and lower-level Czech managers to the CPS managerial occupations covered by Bertrand and Hallock (2001) , the Czech raw wage gap appears about a third smaller in comparison to the US gap. 33 The strategy of focusing on female dummy estimates from pooled regressions corresponds to the OaxacaBlinder decomposition we used in the main body of this paper (Equation 1) to the extent that the pooled regression coe¢ cients are close to the male parameters and to the extent that the introduction of the female dummy to the pooled regression does not a¤ect its slope parameters. Table 8 . 34 The mean Czech gender log-wage di¤erential is 35%. About a …fth of it, or 8 percentage points, can be accounted for by the lower participation of women in large (higher paying) …rms. Indeed, 74% of the …ve highest-paid female managers appear in the smallest …rms. In the US, however, the e¤ect of gender sorting into large …rms is much weaker as only a small fraction of the whole gap is explained by the lack of women in the large …rms. Bertrand and Hallock (2001) , analyzing earlier period, …nd that a third of the gap is due to the lack of women in large better paying …rms, which suggests that American female top-…ve managers have improved their relative position by being appointed at very top positions.
The di¤erent representation of women across industries does not a¤ect the Czech gap in column (5), similarly to the US case in column (6). Finally, in columns (7) and (8) we additionally control for occupational structure among the highest paid executives. Speci…cally, for the Czech sample we introduce a dummy variable di¤erentiating between directors and chief executive o¢ cers on the one hand and …nancial, sales, personnel and R&D managers on the other hand. 35 The scarcity of female directors and chief executive o¢ cers explains a substantial part of the gender compensation di¤erential. The combined e¤ects of occupational, industrial and …rm-size segregation reduced the Czech 'unexplained' gap measured by the female dummy estimate to -0.20. This is a larger conditional gap compared to the US one, analyzed in column (8). It appears that the lack of women at the very top of US corporations (CEOs) explains around 50% of the pay di¤erential.
Overall, we …nd the representation of women at the top of US and Czech …rms to be quite comparable. While the Czech and US managerial gender raw-wage gaps are also similar, the power of our Czech data to explain these gaps is lower compared to the US case; however, there are some similarities in the structure of wage gap across the two countries.
34 For the sake of comparability, the …rm-level controls used in Table 8 exclude the average employee pay level used in, e.g., Table 4. 35 See Section 3, note 6, for details on the data. This paper presents the …rst available evidence on the gender structure of managerial employment and wages outside of the most developed economies-in a post-communist country at the time of its accession to the EU. We study managerial wage gaps using an intuitively appealing matching approach, which recognizes the lack of comparable female managers for many male managers, particularly those of the largest companies. Unlike most of the existing work on managers, our analysis covers not only top executives, but also mid-level managers and employees, thereby allowing us to link the relative position of women across …rm hierarchy levels.
We …nd that at 7% women are severely under-represented in top managerial positions, and that there is a clear gender divide between lower-and top-level managerial ranks. Given that the raw average pay gap between men and women increases with …rm hierarchy level, as the fraction of women dwindles, descriptive statistics suggest an increasingly femaleunfriendly environment as workers progress towards higher hierarchy levels. However, our wage-gap decomposition analysis suggests that the size of the wage gap that cannot be linked to observable di¤erences between men and women is quite similar across hierarchies. To the extent that this conditional wage gap can be interpreted as an upper bound on potential on-the-job discriminatory wage setting, this suggests that women are treated similarly at the top and bottom of …rms, once they are there. A large part of the average wage di¤erence across genders among top managers is then related to the di¤erent types of …rms that women and men typically head. This conclusion is reached based on the matching analysis, while the traditional Oaxaca-Blinder decomposition technique would maintain the existence of larger 'unexplained' gender wage gaps among top managers-a group of workers for which the di¤erences in 'common support'of men and women are the strongest.
Our main …nding is therefore twofold: After comparing the wage rates of women and men who are comparable in terms of basic demographic characteristics, employer type and within-…rm hierarchical position, there remains a gender wage gap of about 20 percent. The key reason why the relative wage position of Czech female top managers is worse compared to lower-ranking female employees is that they tend not to be present at the top of the highestpaying companies. The policy implication of these …ndings is that equality-enhancing policies aimed at the highly visible group of executives are more likely to be e¤ective in equalizing wages of male and female top managers if they focus on promotion policies in the most prestigious companies.
We also …nd a strong positive within-…rm association between the fraction of women at di¤erent hierarchy levels and a negative within-…rm link between the size of the conditional gender wage gap at the lower managerial level and the presence of women at both employee and top-managerial levels. Finally, the representation of women at the top of Czech …rms as well as the structure of the gender wage gap there appears quite similar to those in the US. Our study thus …nds intriguing similarities between a post-communist country and a developed market economy when focusing on the small group of managers. Similarly, Jurajda and Harmgart (2007) …nd the gender composition of 274 detailed occupations to be highly comparable between East and West Germany in 1995 despite the di¤erent history of labor market practices. Such similarities are consistent with gender-speci…c preferences for occupational characteristics explaining the bulk of gender employment patterns and/or with a similar extent of barriers preventing women from entering high-wage occupations in very di¤erent labor markets. (1996) and Slovenia (1999) . The hourly wage gap is de…ned as the ratio of female to male average gross hourly wages minus one, except in Slovenia where only net wages are availble. b Ratio of average pay of women to average pay of men by …rm type minus one. c Manufacturing includes mining and metallurgy. * denotes groups where the fraction of women is di¤erent from the overall fraction in the hierarchy level with a p value below 0.01, similarly for the gender pay gap and the relative pay. 
